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REFLECTIVITY IN ORDER TO IMPROVE BEAM PRORLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the simultaneous 
sepn. of plural carriers from wavelength division multiplex 
light with simple constitution by constituting the array in 
such a manner that input light is reflected plural times 
between first and second surfaces and that a plurality of 
the light passes the array via the second surface. 
SOLUTION: The virtually imaged phased array(VIPA) 76 
includes a plate 120 made of, for example, glass and has 
reflection films 1 22 and 1 24 thereon. The input light 77 is 
focused at a focal line 78 by a lens 80 via an irradiation 
window and multiple reflection is induced between the 
reflection films 1 22 and 1 24. The reflection surface 1 24 has 
approximately 1 00% reflectivity exclusive of the irradiation 
window and the reflection surface 1 22 has approximately 
95% or higher reflectivity. Then, the reflection surface 1 22 
has approximately 5% or lower transmissivity to allow the 
transmission of approximately 5% or lower the incident light 
on the reflection surface 122 and reflects 95% or more of 
the light. The reflectivities of the reflection surfaces 1 22 
and 124 are easily changeable if the specific application of VIPA is complied. 
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imMi ] mi tm2cDmimx.i>mmx'h'ox . 
mm 2 oH«i z tL i,zxm^ 6 yt<^-3 ^mj^^'t^mi 
m^^L. im2co^cr,mKmmimm2comzm-yx 

mm 1 tm2am\t. mtix^itt^m i bm2ffm<o 
mTmrnrnKmL. mMm2cn^m^m.'-^xmwLc^mm 
'A^K. m^^fifzmwL<n^tfim^i<z^»Lx. mum. 

[it^ii2 ] mi^x:h%t)mwmitm2cr)mcr>mx'm 
tmm.^mi^fih{zmK mKii±onm2am^(D 
z}tMmm.i3^mM<^xm&w:t- ^ mm Mmm.^ t # 

miiBRW**^\ im2<mizf^'^x . %mm<nxm\m 
t-hmm(^xm{m.^bw>^h z t ^'m.t-t^m^ 
m 1 iztmc^m. 

m^ms ] msixtimmi^Mi tm2<7)mcomx'm 

mmmmKm^ti6izm\ mxtsi/ecoim2com^co 
^xm{iLmmwcDxmm.m.:b'hmmcoxmiiLm^ t ^ 

msmmm^jK tm2cr,m^zrt^->x. tmwcrixm&m. 

mmt^^mmm 1 izim<^mm. 

[if*ii4 ] mBx:hmmmmitm2c^mcDmx-m 
mmm^mi^ti^i^zm^y. m2^m^zxi>RMm. m 
2c^m:^'(:>m 1 c^mizmtsmmc^immimmL. 
mmm<D^mt. m2(Dmizi{^-^x . 

fai^llIRM§:fi-g.i=^V\ ^2cOBtcJ:^Rit(4. m 

2c^m:b-^mic7)m^zmtfmmc7Mm^^m'&L. 
m^^mii. mMmm(^Kmmzm2comizii;}-^x . ±^ 

1 

immm^^fti^zmK m2cr,mi,zj:h^m. m 

mimmii. mmms.c^Kmyeizm2cr,mizr^-^x . m 
-^j:y6iimt:^-t ^imm%^u4^i:mzmt:i>z t ^ 
mmt-tm^m 1 i,zimi>-y^m. 

X. mibm2cr,mcomzmfi^n.x^^^zt^mmt 
•t^immeiz$m(^mu. 
[ mi^m 8 ] msmm.<^m^mmmm 2 c^atcvc^ x 
±^-=5r3teffi^ * Lx\^i,zt imm t ^tmsm 1 iz 



imi^m9ims£mm<7^mw6iz. Hfns^2«oHt?&-5 

xi^-^j:ytimi^i^^imm&^-^^'^mzmt^z 
t ^mmt f-i>if«ii 1 ^zimcomm. 

r^-ox. mimicombit^fsmzmifi^tix^^^zb 

^wmt-tm^m9iz^m<^mm. 
ummi 1 ] mmmm.como&mzmmm2comi^zr^':> 
xm-^xyt{m^4-t:^^$i^mzmt^zt^mmt 
•tm^m 1 iz$m<^mm. 
umm 1 2 ] mmm 1 ^offi(4. si«s<]tc 1 0 0 xcok 
mmi^Lx^-^^ztiw^t^^msmii^zsmc^m 

iz^^L. KA^J3ewmm^7)=^^uTt>^^•r■s#^^l 
:fj7fe^*)iStL, ^ti^-tL<^iiii3miimiiitst/6b^mm 
izm'Mmx-h^z b immb^m-^m 1 tiaa^o^ 

[|f*«l 4 ] mnSA:fj3tJi:. mTlBmi bm 2comcom 

com^zM^^tL. mmi&v^m2(Dm<Drsx\ mmmK 
m^titzb ^mmb-t^mmM 1 tciEtKtogM« 
[ffirai 5] mim2comcoKmmimm2comi,z^ 

im2(omi>zm-oxmy^'y>'Tym^}z~j^r'nyT-^ 

mm 2 c7)ffitc?&o T ^KM»c7) f- ATu 7 r -f 
mm2comi>zi&'yXMZ^m^co\L-M,y°uyT-(jUi!3^ 
ihts:hy)V—y°(y) — ^X'h h fc' - Am yr-i )V^^ 

hzb ^m'm.b^hmm 1 ^zim.<n^m.. 

mim \ 6] mnaaj*3te^Hfna^2coffit3giiiL. i 

^xtcSji^-^. igiijM§tL/2m:b*(c|frlBmi&t^m2 

hzb ^w^b -^hmm 1 tietii^oga, 
mim. 1 7 ] B(fia3\;j©M^«{±siT'^)i. .1 b ^w^b 

1**11 1 6 \z%m<nmm.. 
[ffsRja 1 8 ] fria^m^Si^ . 

mb. 

^mW2 cm^<VVXb^ ^mLhzb^wm.b 

mimi 9] B(nss«3&^fflnaA:'33t&«3KL. buibe 

MS ^xj"c i±ii37t5^)\ mm> \bm2 om(rmx^mm 

mx.xv^hzb^w&.b^hmim\ b\,z%^mr>^m. 
mim2Q \ m\bm2ffm^mL. m2(mM.z. 
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mmi tm2comcDmTmmmKM^tL. m-^x. mm. 

com±mHz=Fi^^LX , m<r)mM:<r)XtsmznLX^ 
^tLtzlii:byttmm'Jizm^MM^^j:liiM&±fm-^i 

im^m2 1 ] miiAJi^i/^. mmiRx/m2com(D 

mxmmm\^Km^ti^i,zm\ mm2com±^<r>. 

. Mm2cr)miziQ^xm^--r^^t ^^mt-t^m 
mM2 0iztmcomm. 

im^m2 2 ] msiAti^tiK mm 1 m/m2 corner) 

mxmmmmKm^ti^ (,zmy. tm 2 cDm±^co. 

^t, ISIg 2 COM TMii'-L. miiliitimi. 9m 
20ffltcfp^-:.-CB&M*^f-ATn7 r ;P2rWLT\/^ 

^^b^mit-r^m^.2 0izimcomm. 

mxmmmmmi^ti^ ^zm^y, mm 2 (^mizj: 
nm. tm2comti-^w^ 1 <^m^mtsmm.c^:>mMm: 

tf)iBgM(i, immcDmrni^z^ ig^2oMtc?SoT±^ 
-t^mm ^^x.himmm\y4'^^mzmtx\-^h^ 

[ mm 2 4 ] mtmmm v-{^\t. Miem 2 cdhi- 
fp'oT. mriBi^i tm2cn>mcr)mi,ztmih>ixx\i'^hzt 
^wmt-th mm 2 3 i,z%m<^mm.. 

2 0(ciB«tOSHo 

[it*]i2 6] Buiasm^o^jiTttc, Mte^2c?)Hic?{} 

^ t ^#m^t--S.if*JM2 0 tlE«coSB» 

» T , friam 1 toffl t Sit fflw^^tt fxT I ^ ^ <r i: ^ 
mmt-thm^, 2 e izmm<^mm. 
[mm2 8 ] mtim 1 ^^hh, mvMi'Z 1 0 o%^^k 
if^^^-r^ i ^ -r 2 0 ^ztmcom^ 

[it*Ti2 9] msm2comcMMmit. mim2cr,m 

mm2<7)mi,ziiir>xmMm^j: t-Arn 7 r ^ 
tm2comt>zm'yX«^^)l'^co:^~y'cr) k-AT n 7 r 



mM2C0miZi&'oXm:^''7i^Tym(D\z~J=.Tuyr-( 
1^2 coffitc?tJ-5-C7jiia^J^-^^<7)h--ATn 7 r >f 

t^mmt^h iijRii 2 0 tiate^o^g, 
cffAi<Ji3 0 ] mmiiitiy6i:mmm2cr)miz^MmL. z 
MzmM^^. im^tttzmz^ uiam 1 oHst/is^ 
2<7:>m<^mT0^mKm^m^^-^^^ o^^^m^w.^ 
mzmt i.zb ^mm t^^mmm 2 0 tcfe«<7)ga« 
mim3 1 ] MfaTtiBisaii. M-c-&i.^t^^#si[ 

[ff5i<3a3 2 ] mriE^emsMJi. 

mt^^^itmm±^zmr)t l . mmxKm^ixfz^:hz{t 
•^mm2crm'^<vyxh. ^mthzb^^mb 

-t^mimsoiztmcmu. 
[ff*3i3 3 ] ^1 bm2crm^m^. mM2comi±z 

mm 1 &l^'m2tOM{j:. iSASj3e?!)^lSII:^i^^J&itSti. 

imi bm2c7)m(7ymx'mmmKm^ti. m-^x. mm. 
co^timm2c7)m^-frLxm&^tL. mm^^n-timm 

<nmtm^z^»Lx . im-&^cr>xtsmzS(iLx^m. 

^h.fztii:^^t^^mi,zmwmM^tclii:}}m±m-^ i 

oizmm^tL. 

mm2cr,mcr>mimit. mnam2coffitcva-oT^-ft, 

tm 2 .T)®^-©-?^^^^^^:^ -i»Tn 7 r 

2 c7)Mtc?&oT^<;M^c^^— 7"<7)b'— ATn7 r 

2 OMt^fe'-^ T^;?^'^ i'Tyaco t'- A TO r 

iiE^2<?)ffitc?&'pT#>TOsot'-ATn7r-Y;P, mj^ 
mm 2 T^d^J^^^O t- ATn yr^ )Vti^ 

t:>tj:l, f)V~y°o:> — ■:>(r>\L—M.yx2yr^)Vk^^h z. 

mim.3A\imw^-h%kmm,2<rm\,zmm.y^. z. 
tiMis-ti:, wm.^ftfz'B.z^ mtm\<rmwiim 
2 <7m<^fAx-%mMM^mz ^-tts j; ^ ^*3iss«^ 
mz\mi.h z b ^w&b-t6smm 3 3 tciaiJo^Ko 

[0001] 

— i^'F ■ ■ TU4 (V I PA : virtually i 

inaged phased array) , 't^h'h^ mm<7)^^ OTi)'' 
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[0002] 

iz. ^yr-(^mmi,zi3\^xmm^tix^^^. x'omv 

sm^{±. ^w^m^wti^^^'JT^z^mh. #^ 

[ 0 0 0 3 ] s^-.T. ^imifm.^^m^m^^iEmi,z 
w&'thM^ti\mmi^:^^-u<7^'\tm<<z±^<fm-rh. 

[0 0 04] HI LTflM^SfcJ^ 

Hltinjf, ^ST»112 0{i:. jl0mS1S2 2 

^>^rv>*i\ :7^';i-A2 0±t-AltL. -fii*^^.. m'om 
Ly ^ /l-'A 2 0 i^X-KM^h.^ , y '{)V2^2Q co^^ttt; 

6COA:&i5fiig-t-^^J:;&^-C$|,. 3^2 8{i, i^Xji^t^^ 

2 0^3j(a-y:-r. RW$tL-g., HltcS^^aT 

^/k^'fi, M^^iS^SA 1 i:A2c7)20£^^-ry 

•th^UtX'%t£\^, 

[ 0 0 0 5 ] 112(5. '&^%'&^h LTffifflt-'g>^*<?) 

7r7"y ■ ^x=i~^m\^^^mr:hh . m2\>zx.K 

{f . ftRiWRItMS 0 t 3 2{i. SV4cWC-S>§« 

3 0±tcASf L. RS^M3 0 t 3 2corBlT«IIIRSt§ 
SSia^fr^jffl^^-rS^A 2 03\S3 6{±. Rmm3 2^ 

mm-^o ^^ff£?s^§=s:v««A ico3e3 8{4. 

2'5cr)M^'&ife;gt::*tLm>^JE-r'&2'?£0M^.g. 
3Ktc^jSS^x3-S.. ^coXdiz. mi l,z^^ii.fzy ^ /i- 
^'coXi^z^ m^ioyryu -^a-T^ltti. M^rl. 
jgftA 1 i: A 20 2-0(7)^?--^ U TCr)i^^^t^W.M:-^W\^ 
A^i-^m-^(7)l,z^mX'hh, Li^L. ^c7)J:o^y 



[ 0 0 0 6 ] H3{±. ^S^i-^^t LTffiffl-rSf^*0 

fi*4 0{i. yN-:7S^-4 2tcAi^L. SV^tcSiS^r 
micr>±AAtm2cr>±A6l:Z^m.^tlh. KM^y- 
4 8{4. ^lt03e4 4&KML, SlfS^-5 0{i. W. 
2<503^4 6 2rKltf-i>. -^n-:? 5 5-4 2 t KItS ^- 

4 8tcOSgili;. .M-:7 5 7-4 2tMftf5 7-5 0^ 

mmitiam^^Lx^'-^h . Km^y-AQ^zii-^x 

mM^ixh%\i. ^\--y^y~A2{zM^ti. m^y 
-'5 0\,zX-^Xmi^n.. ^N-7S5-4 2lCjl§il5 
3ttT*--ri.o ^SSi: LT. ig^*A 1 t A 2 ^^-th^ 

5 2 t 5 4 (±, SVT>tC:J)-ffi$tL^ . H 1 ^ ^t-^^, 

H2<7)7r7"y ■ -^a— T^#ltoJ;■5^^. msco^^-y 
)vvy=fmm. m^^6i&Mx 1 1 a 2^0 2-^60^ a- 'j 
Tc^^^^t^mmfvi^m^^-i^m^^c^iz^mx^h 

[0007] \-^<->ti^oyy -i ^ yry'V ■ ^o— ^ 

mi. hh\>^i±. '>-;uvy=Fmfimp^-^h'^xiz 

^mm^ h %mx:% h^^iiZ-th^h \mm.x:f, h . l 

[0008] HlfJfl^^^. W&^rVAmT\±. 2lil± 
h(r>\,z. LtfLtfffifflSti.l.« ia4{i. ^«^PJ^fi3te 

mi/flS^B 6{i[yiflH5 8$:fl-tTV>S. S 

Wj:h^^<n^^^}r^2. 6 4^V6 6{i:[lIJIftS^5 
[00 09 ] L;5^L. [HWtSl^ii. M^r-g.««tfO^-r 'J 

[ 0 0 1 0 ] Mtc. mm'^it. xm^cn^mmzi.-^ 
Mz^ mmc^)S:^^mmmi'^m^-r^f^Mzitmm^m 

[ 0 0 1 1 ] Il5{i, mM-!&W\^m±i'^m-thrz^(7) 

tmtomm^ru^^^^ijk^mx'h^. msizxti 
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^mti □ 7 2 ^mm% i o (7mzh ^ . \i^tiit i a 

[0012] mm^r]^^^i'izii\^xit. n-^mii. 

mmzmm%^m^-t^ zti^zx^)^ h^msmm^^ 

t^co^wmf.zi^-yxmm^'^nh. m-^x. n.^ 
\ttmimmi,zi:'^x. mmz'^^tiwrn^h^ttm 

[ 0 0 1 3 ] t^-^T. :^mmwmit. mmt£mm:\ 
m^m^mm^t^mLco^^ o T^mmi,z^m.-r^ z 

k cox^ ^ t xh h -^^mm 

^TiSitscL. mm^n^mtizmm-h'o . Msuv^f 

^^m^<7)fzibizMW^^^'-^y°^y T ^ i^i-U^ 
LX(7)^i^-thm^6^»^im^^h ^tx 

[0014] 

ti^timi tm2comcomxmm.mRm^ti. mmco^ 
ti^m2<Dm^i(rLxmm-^xoizmSi^tix\>^^. m 

^^^^^^mM^m-thxti^izM Lx^^^ti^mti^t 
^mmz\KSMm^j:tiiti^^^-t^ . m 2 coffi*^^!^ 

mit. m2c7)m^zr^'yxmtL. iiitimim2c7mi^zf^ 

immip^v yrv-iMi. IS 2 crmt^c^m 1 oatcR 

M^K^IthK m2(r>m\,zV^'yXi^^j:mm^^^h 

j; 0 f,z~thfz>^i,zmifh ; t ffi-^mxh h , St. Effl 

[0015] ^mmwmt. ttz. m2c7)mti^xmL 

mi tm2cr,m^i^t£mut:im^^ ^ tizi^-^x 
m-^^tti-x^i.. mmit. m^zm^^tL:§>. 

^^mi^tix. mibm2<7^m<^mxmm.mmi^tL. 
m-^x. mm<^^iim2<^miii]-Lxmm-^j:dizm 



M(^)Atl^^z1(iLX±m.^tifztii:fj^b^mmizm^M 

m^^mti^i^m-^. m2cr,m<^mwii. %2<rm 
T^-ftL, ^^mm2aymz^->xm.^ tv^f 

[0016] 

T. i<It::i»tCj*/<L|>, i ft A. COM! ± , -^Wc^HHt^ 

[ 0 0 1 7 ] H6{±. :^^mco-mmBmizm'ofz. j-^ 

-i-^V ■ -i ■ yjL—XV ■ (VIP 

A) ^^s-tmxh^. St;, mk. . 

rvN'-f-^rU • -<^->>>' ■ yx.~XY ■ Tl^-Yj St/ 

rvi PAj cnrnm^i. ^^s^oW^^IIJftffM^iE^ 

[0018] EI6tCiaV>T. V I PA7 6{±. eSL< 

{i, :^^xam^-^y'\^~Yxmm.^fL^. x^^ii 

^R^lxi^Xc^J; d^P'>'X-8 0t:j;'5-ril7 8(i 
m^S^. X-hitllltMl PA7 6|*ItCjitf, ^7 8 
rft*Jl7 8j i:Dfa^. A:'l3t7 7{d:, VI 

p A 7 6 tm<7>mm^ i s *-<?>ifew^tcfEffi-r s . v i 

PA7 6{i. J^t;. 3U^-h7ec7)3t^8 2Srtil^]-r 
1.0 ^-l-C\ *^8 2toai:'3:PISJ±AS]3t7 7^0}feS:^)^' 
^^l:-r■St1^ev^^'fb-r■&o mut. XMllifi'&^X 
IXhli^-tr. VIPA7 6(±. ift^A lc7)3t^8 2 a 
S:#St^*r6]t;m:^t-|>o A:^3^7 7AWA2cO*4 

VIPA76{i, lS*A2^03em8 2bSrM^§:tr 
^^l/Zmfj-th. %-iX. VIPA7 6j±, SV^tcSSW 
tES'Mfg^rT^^S 2 a ^: 8 2 b i±m-h . Xti^l 
li)m¥ck 1 b A 2(r)i^5:^r?:-^^T■■^.■^l>*i'&W±, v i 

PA7 6{i, 7K^8 2 ai:8 2bc7)M^^Sr|HIB#tm^J■r 
-l.. 

[ 0 0 1 9 ] ii7{i, i^%^m-mmmi,z^->fz. v 
I p A 7 6 S:i¥$it:^-ri2i-r*^ o mi\izi.mf. v i 

PA7 6{4. i9l|i.{f, i]''yXXX%fz-r\y—Y\2^^ 

%7i.. ^a}}L\,zmm \ 22b I 2 4^*L-rv^s. k 

%mi 2 2(±, *T^L<<±, B&9 5%t-^^^ixmLX\ 
lOOXX^A^^^-^UMm^^LX^^^. SS^Ml 2 4 
{4. iP*L<{±. B&l 0 0%t7)Kl!r^^*LTV^S„ BB 
it'>^■>'^■•>l 2 6t±. rV-h l 2 0±tCffM$tLT 

[0 0 20] x-ti%nii. m^-^ ^yy^-o^itLx. 
uyx8 0 izx 'oMs^m sizM^^ti. Kmmi 2 2 

b 1 2 4iOPBlT-^a]Klf^®-^, M*IS7 8{i, tft 
L<l>t. RI^Ml 2 2*%M$tL-CVi^rp-M 2 0 

«offi±T-$>s„ ft*i^7 8{±. ^mmzii. mm^^y 
1 2 6 HYLxKmmA 2 2±i,zMit^nfzmxh 
Mimi 8^mi±. i^yX8oi,zj:-?xmyt^tifz 

^^<r>XMl 7 cr> r h-A'^aiX h J b Df h :^^-C 

^h.^-yx. mi\<z^^tifz^wmmmm\t. x 
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H {-t^^hib. ^<7^±.{,zKmmi 2 2^*-LTV^SH) 
\>zmitti>. f-i.'^xxhSrTU-b 1 2 OcTjjlV'.:^ 
(7)ffitc*7e-r ^ i; i -> T . *5g0J!«*HiiSfl?^lf 
{±. ( i ) WA"^ ^ y 1 2 6 ^a3a-r.|.S^(7)A^J7t 
7 7C0^1^ mUi. mTtcJ: 010 
t-S^fL5t«isg r a J ) >: , ( i i ) Al3^7 7*iKI^ 
Ml 2 4 (3 j; -yXmrnz^M^tifz h % c^^miW, 1 2 4 

±cr)^cr>mm mnf. m^izx'ommim^h. mi 
oizi^^tifzmm Tbj ) iso^Ta^D^^'it-s^sg 

[002 1] ia7tci3VTiT. xijyt? 7 coymi 3 2 

'h§^M&ft^?o ^*LTV^S, RSfMl22<Z)S: 

it*^ 9 5 %hfM?gt-s h , mm 1 2 2 o^m^c!ym.m 

tCjoV^T. 3t<?)5%yi)iHl!fMl 2 2^ffljiaL. t'-A-^ 
h Oi^mm. L . 9 5 %*»'MltM 1 2 4 tcrnl^^-^ 
■rKfl^$ir-&o ^tfMl 2 4t:j:':>r*DJt2R|^$ixfc 
f*, St^'IRitMl 22iz'^fz^tiK db^^dmfz 
{tmXV^^, ^tT. 7K^0 5%;f)iKSt)Kl 2 2^@ifl 
~th. IsiatfcLT, ia7fc^^§ixS id 

AOff^^^cJi, 3te:^)if -i.'>XX b cr,!m. 1 3 4 f^^tSM 

•thi.oi,zmm^fih. m.mi 3A\t. ti^-y 120 

;;T\ ttiTV-M 2 OiDff^ fiffel3 4 

1 3 4*-i^Jit;SfrS*(iSV^tT*L. A^3t77cD}$ 
«tCfM-5T^'ft^S^[S]fcej)St-|>3iJ;<-h3fel 3 6 

[0022] 3KS&(0mid = 2 t S i n 6*0 t'afe 0 . 

t'— APaltO^N'^^SOUJi:. 2 t C o s T-fc 
-g., :ft^^SC«±ia^>i^2^c^l!Ct^»iJ-&ti:bi^JL-Ci3 0, 
icojtfi, c ot m^tLX. VI PA 

[0 0 2 3] I17:d^^>^^tci)-*^S j; -5 Tvirtuall 
y imaged phased array j tV^dffli§{i, f&^l 3 4 

Mteff^^i-fB^ -5 5^^. H 6 tC^]^ $ ix V I P A 7 6 cD^tVI 

ii-viii iizf^-otzmm^in-tm-z-hh ^ mQ\,zi.taf. 

TV— M 2 0{±, ^<n±.t,zmm 122i:124 2rW 

LTv^i,, mimi22k 1 2 4it. mMz^nx\ y° 

I— M 2 0^^l?§tt±'3Tll§iS^XTV^|>. RStffl 
1 2 2 i: 1 2 4{i. mmmizlt^ M 2 Oiitff^ 

^^fd-zKmWQ^h. fuat;tj:3t. Kftfffil 2 4 
tt- Mllt^^ y K^S:|^V^T. l« 1 0 0 %c?)R|+5pSr* 
LTt3 D , ^WB 1 2 2ii:. 6^9 5 %*^-etLl.:J[±ORSt 
^Sr^LTV^^, \lt')X. Rtifffil2 2«i, B&5%:^)>'e 
aOTcOjaja^^*LTi3 0 . UMU 1 2 2^cOA*f3t 



3&-'^tt$fxS o R*fH 1 2 2 1 2 4<7)RIW{i. V I 

p MAm\ti:]m\.zmM. ^mz^m-^t^xht. t 
A^L. -^e^t=, KIWI 2 2ii, xmyt(^-m^mm 

^■^6fziib^ 1 0 0%J:^)4^^\,^KMm^^-ti>^^X 

[0024] KItM 1 2 4 (i, ^-tO±(CBB|^ y H-^ 

1 2 6**LTV^I>. BSJt^-f > K^1 2 6{i. yt^m 

2 6{i. A^l3e7 7^S3teL. Xtsyt7 7 ^ KmM 1 2 
2b 1 2 4comX^^^'it. RM^'th. 

[00 2 5] ElSfi:, ia6c7)^VIII-VIII IZ^^-ytzWim 

i^-t<r)X\ mecom.<^M7 8l±^ HStciSV^Tti. 
r*J t.LxmtlX\^^6. Xtl^7 7li. ^tlt^t:>. M 

jm7 8t^e:>mmmzm&-r^. Mtc astc^sar 

\^l^0iZ. #,*J^7 8{i, RStHl 2 2tieB§nT 

V ^ S « 7 8 *iRWM 1 2 2 ±t:r J) S i i: {i'£>St- 
{i^rV^;6^ ft*^7 8^0f4aiO?^l!){±V I PA7 6<50# 

[00 26] HStCS^^ilTV^-SiiotC. K^%7 7 

fillt'^^ yK-^ 1 2 6c7)«iiA0*-JVfm^-b 

12 0 ^^Al^-rl) » <i <r t\ ^-s p o immA o mo 

[00 27] mm 1 2 2iOKI^*t'i 0 . A^J3K7 7 
(^B& 9 5 %*^^ixm±:^)>R*fW 1 2 2 J; t RWS 
a, RStffi 1 2 4 Offl^A 1 ±.{ZXm-^ o KItH 1 2 
4c0ffl«A 1 t^^f*. A:'J3t7 7{i, RMHl 

2 2 tjt;^. -gii*-\ 3mR 1 -r-fflS^tLS m^TT^o u 
tit Lxmmi 22^mm-t^. zcT^^oiz^ ms 
iz7jk^tLx^^i>xoiz. x^%7 7{i, mmi 2 2 t 
1 2 4(mx'^mm^i^^^. zzx\ Kumi 2 2 

ihtiytt^jh, ^-^x. mtii. A:?33fe7 7{±, mmA 

2, A3. m/A4Xmi^tL^ liitl±Out2. On 

t 3 , mf. O u t 4 Sr^liit-r . * P 2 {i:II«4A 2 O 

t, *P4(i^I«iA4i?)llH<7)*£*LTV^|,. mtiyt 

Out2{i. ^R2t,Zi:'yXm^-^ti. m:'33tOut 
3(i;. 7tllR3tcj;-5TaS$tL, tti^]3tO u t 4«i:7t 
l&R4tJ;'5TaS§ix.|.„ ElSii. mS]3feOut0, 
Outl. Out2, Ou t S&t/Ou t 4(7)^2:121^ 
tTl.^S3&^ ll^tc(4AS)3e77(;0VNV-i:SttHl 2 
2 t 1 24cOKIWtCj; 19. ^-3 t#<^om^J3^*^'#Ht 

iz^^ L . xf)^ 7 7 cr>m.mzm.\ ^■mtt^ii]p\i^^ 

[ 0 0 2 8 ] iii9{±, ^mm-mmmmi<z%d . v i 
p Ai,zii':,x^^^fii,=^-»'k^^-tmxhi> . m9\,zi. 
fni. m^M7 Qt^hmt^miKmrni 2 4i,zX'oxk 
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m^ti^. WMLfzXoi/Z. mmi 2 4{i^l 0 0% 

1 2 4 tfim< . ititi^O u t 1 tm.f^M 1 1 :^)»^>Kffi§ 
iiiJjytOut2^ Ou t SatXOu t4{4. i^.^.^^ 

j; 3 t:3^^e^tc3>Wf-|. i h :f)^Xt h . MJ^M 1 1 . I 

2 . I3 . RV^^ I4 M*i^lo ^^MT-^^-i.^ 

[0 0 2 9] m-ox. m9iz^^tix\'>^j:diz^ 

mil tt. Mj^mio :^>^>SESi2t£7)ti^(C^^. i 
<IT\ t {4, SMH 1 2 2 t 1 2 4 cOP^iOEgiltC^ L 

{4. «*JIIi ■i^him2tC0tZ:biZh6. miZ. S 
Itffi 1 2 2 i; 1 2 4i7)P^£0-f nm<7)f*^<7)^SRIt 

-5 T , mtS^O u t 2 {4ffi:^j3tO u t 1 i 0 i>?S«*i/h 

[0 0 3 0] ll9tC^SiXTViS j; 3tc. 

m 7cDmmzm^Lfzmmco:fTm-zmt£^Mi:±m,-t 
^WM(^±Eimmmmt,zm'^tzv i pa«4, v i p 
Acom9\-±<Dmix'h^mDb-^\' ^o^ff ^ w lt v ^ s « 

lzi-6 . V I P A(7mib^^^co^mi\i),T<^ 
^ ( 1 ) tcj;':>T^$ti-l.« 
[0031] 2tXco s 6'=mA 

^ >i-r-\ <9{4^wa 12 2^124 ^oBtcSii:^c-i«*^^> 
m-ofz. mm.^tifz^^(nii^mn]^x-hh . a {4. a^j 
7t^oM;S^7Su, t{4. mmi 2 2b 1 2 4c7)mcom 

[ 0 0 3 2 ] ^-dT, t t^^mX\ mtC!ffS<7)fflAi^i 

^fifz^^h. mM^cox:n^izMLxmm.$ti^^Mcr) 
ixWrf3\^0im^-t^:ibti-X'^^, mizmLKli. A 

^<com^j:':>fz:^\^izm^. mmi 2 2bi24com 

TRM-^fih. V I P AcTMUb-^^-xTy^m^^&c^ljJ^ 
izmt^mK liiti^cD=FmifYLX^!^-^^y, 
m.M:izMfBLfz:^fii]^:^-ti,y£M^Wm^i.. ■ii.Db^^^ 
cD^ft- i -D T SsR ^ tL I. ^M<Djf}fli b l,±m^ -o fz :^•^^q 
tJltf3t{4ai^t3ti^TmcJ: ->xm^^Kh . 

[ 0 0 3 3 ] HI 0(4. r^^mcT^mmmm^zm-^tz^ a 
t^itc^^xmn^M.. s>^t^{4. mn^T^m-htzi^c^y^ 

I PAiOiRfffi^^-r. lll6lCia^§tl.7tV I PA<7)^VI 

II-VIII to'fto/^cDrHSr^-rilt-*!). 
[ 0 0 3 4 ] El 1 0 b . A:^7t7 7 {4, 

^tii>. iai0iOj;atc, Al»3e7 7{4. BlSt'^-^yK 



1 2 6±<7) Taj tC^LV^it'I&WolI:^^;^^^— r 
S o A^J3K 7 7 *SRWH 1 2 2 1 ^^^fifz^. 
Ktiitllli. RIffll 2 4±tA*fL, Klffil24 

±c7) Tbj \,zmL\>mcnmM'k^^'^~^h. ^tc, lai 

Otc^§ixTv^i.j;dtc. Xf}±ll{t. RSmi2 2 
[00 3 5 ] ffig^Ai'o UMml 22{Zi.->Xm^ 

^zKm^fifzm. x-n%.i i-^k mm^ ^yv^i26 
m\mtnif. m^not^ x:nyt7 7i)-Kmmi2 

2 t 1 2 4 comiz rff §^1. MIM'^ ^ y K'^ 1 2 6 

ib-^mifii!,^^^^i:oi>zm.M^tii>^^xhi. m-^ 

X. ?-.ijyt7 7-fymm'y ^ > 1 2 e^^t^m^tax l 

Si5^rV*46t:{4. ftIt':^6'o {4, arco^ (2) 

[00 36] ^m^^m^Go S ( a + b) /4 t 

(a + b) CTMmt. a = b<7)B#*/ht^So ifL{4, :^ 

7 8 1 2 2 LT V ^ -1. ttlHT-*. i> . 

[00 37] ^^oT. 116 — 1 0(C^SaTV^|> 

co'».Mi:^-t^Atiyei^yt-ti>v I PASr-^ti-,, v i 

PA{4A^l3t0^fiKMtcJ:-3-C. SST^^S^S 
i^ffi^ V !> AS] L T ffM $ m 

tsrBiwt^KS'm-c-j?)!.^ ^jii4\ 08(4. mmi 

2 2 t 1 2 4<7)PBlT-^aKftfSr^i-rASJ3t&ll*LT 
v^l,, Zco^MKMlt. A*7t7 7to^^«tMLT, 

SiaWtcESim^TTlS^^ ifefig^ S J; d (c . Sv ^z^» 

■t^nW-^mtiytOu to. Outl. Out2. Ou 

t 3 . o u 1 4 . 
[0038] r ie^^j it^ |5| t3tii^-^>0«ii:i^3fc 

afe s V ^(4 f- apb1(c± t -I. ^ ^-f-fflig-c-* m-o 

X, m^J^feOutO. Outl, Out2, OutSS, 
t/Ou t4(4^T|iIt3^M K^±7 7) 

h^X\'^t(r>X\ tiiSlTtOu t 0. Outl. Out 
2. Out 3. RV. Out4cDTj$(4, Xtiye77C0 
^S.'f»bmitL^. 

[0039] ^WMc^±Mmimmizi:tLii. Ai3m± 

T . 7v^7t(4giticS^)^flcOiElllj&^^MfXS5h.f^fl&*t- 

6^&mzm^^fi6iy(^xi±^^K 

[0040] M(C. *^HJ<^±IBII«fiff^ffit =fcn(f . 

M:C^mmmmf^cr)^^c^W:M:(^X:hm'ZMtX^ffZ^ir 

tziiitim±. xf}mmM:(D^^mM\^(>-M^^^'MMx 
h -5 fzM^iz^!&^ti^tiits%bwsmzm^Mmxh 

I. ,, «£oT. ^Jx.{4'. I16(C^S^TV^§ J; 3(C. 
8 2i'Jjt^T:^r[t] rasraie^J^ftj ) (4. ASl 

3t7 7:^)SjfeSc7)i$MlEHl*It7)a^|,j^fiT'Jbl.*a-^. ^ 
^-5T<I., M(c. M;l{4. l2I6^#Hi-r§i;^ A:^* 
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2 a. 82 b. M/8 2cl±. |W|B#t*^ 

[004 1] ^^mMcr>±Mmmmmi>zj:riif. Mmm^ 
1 0 0 4 2 ] ^mMcr>±immmi,zxriif. 20^0^ 

D&100%T-^^, Lt'L. mmco^^lt. 100%J: 

xm^iz^m^mxhio 

[0043] :^mmc')±Mmmmm^zxfni. mmm 
ma. ^nrnzx-z-xmrn^tih. ^sv^{±, svh^t 

n^x2-?cr,Kmmizx^xmi^^ivt b Lxim^tLX 

[0044] *%BJi7)_hie||IitJfi5^ic V I PA 

ftj^f I., iss^; LT. V I PAcommim^x\ m 
[0045] ^mmco±iimmma. sv^c r^Paia^ 

L. *^Hf5{i:. Ztif,cDmm^j:mizmi^^fi.^i^coXU 

[ 0 0 4 6 ] 0 1 1 (i, *^3fl(5D-*J»Jt^e!'>^c. 
SfS§shftt;ffl>.^^>iX^V I PA^^-rElT-fc^„ 01 
1 tCl^lJf, ^m^m9 6 t 9 S{i. ^J;i{S\ 10 0 
X£ m(7)JJ§ t -1.5^5 XT"CS 1 0 0 COW 

fJtCfg{t^>#l.TV-iS, WIKlOOii. 2 0 — 20 0 0 

9 6 i: 9 8 {J:*:* L < {± , ^SftKIW^j^MTS) S . 
[0047] KltM9 8tOK*f*{i. B& 1 00%X$> 

Mm9 6c7)^Mmi9 5%izimi&^ti^. mm9 e 
b9 8 co^x^m^tf^m^ ^xoi,z. ^mm9 e t^h 



±L<\±. Rmm:9 6cr>RWsmi.. 8 0%*-^>10 0% 

x^A^^v^w^-'^yyc^^xhh, mm9 
QcnuMimt 1 0 o%tciifi?E§n^(-->*\ mm9 e ^ 
9 Qc^mx^mMM^m^ ^■^hm.mz-^fVfm^^^'i^^mi)'^ 

[0048] mM'^ ^ >' K-^ 1 0 2 a, Xt\%^^% 

t , w« 1 0 0 ff)mm 9bbw\ tffi±(ciEB§tiT 

V^-S « Mlt-^ > K-^ 1 0 2{±. W« 1 0 0<7)H±tC 
B^0%<7)RSt^S:Wt-'&lil=:<J;'5T?^Jj!cSn-rv^S, H 
1 n,z^.^ix.h^ohz^ BSit^-f yK'^ 1 0 2tKltM 
9 6(7)racoii^«i, W4t<(±. mmxh^. 

[0049] A;fj5e«i. m{f. 3e:7r^■v^' (^HS^) 

yO^J^ai^^ix. 3 hU-yX 1 0 6tcJ;-r.TS3t§ 
ttS, 3U^ — M^-^Xl 0 6i±A^]3tS:. RjSU>'X 
1 0 8tcj;'3TS3t§a§TOb'-AC^t--l.o RM 
1^>-X1 0 8{i:, Wf— Al 0 4?rBStt'>-f >'h''^l 

0 2 ±t^M;Si« 1 1 0 \.zmitth „ 1 1 0 umi 
m9 6b mM"^ ^ y K 1 0 2 m<r)mm.c!M^(^yT& < 

Vh-'^l 0 2Sr^LTTff^l 0 OizXti^tii>. 

[00 50] Atiye 1 0 2com&it. ^mm 9 6 c^mm 

izMLXm^M^^LXHK). X-^m\ ¥ft«10 0 

{zK-^fz^. 'sm^ -f >- b''^ 1 0 2t^t^miW^i. 0 1 

[00 5 1 ] -H . A^T^^O^WS 1 0 0 ni<ZAh h , 
(^J;t{f. ia8tc*§tL|,j:ol2) RS'fll9 6t98<7) 
PaTC-^SRW^eit-^ A^I^*^'^WM9 6tcA«^-f--g. 
StC. *t7)B&9 5%(4. RlfM9 8tcr6l;&^oTRIt§ 
ix, 3t^OB&5%^iKl!fEi9 6^ajit-C, til;b3t*ffM 

1 ) . SltM9 6 i: 9 SPEgcO^MMSttCcfc oT. StlCCO 

[ 0 0 5 2 ] 3^^1 1 2<4. T^^^lR^itclK^t-'l.^ 
yXl 1 4 t j;-^TS3K^n.So JR^.-^Ji, 7<h%<n^ 

xM. x-hw^kmfimm-h\,zms^. WMmt. m 

1 1 8(4. ft*$ti.fc3K*i 1 2 Srs*-r.g.^^*^. ma 
nx \ 1 6±t;iSS^ftTi'«-l., #gfltli 1 

8{4. #scojgfttc*f*E-rs3^^s^i-ri. =fc a tiea 

[ 0 0 5 3 ] V I P A^^WjK* h \ ^JiRIWP^cOgggl 
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[ 0 0 5 4 ] HI 2ji. ^mmm\(^)mmmmizm'^ 
fz. sft^hstifflv^sv I PA^^-tmx'h^. mi 
2izmm^tLr<^v i p Aii. mm9 6 1 9 sc^rw^ 

*^'AfL#;t<i>nTViSffiii;. Ell ItcfBKSfLfcV I P 

AhiBia'c-&i.o j;Di¥t<{i, mi2izim^tLfzv 

I PAtCfc\,->T{i. KltlBi9 8{4. B&9 5%<50Rlhf*Sr 

WL, g:WJP96{i;, IS& 1 0 0 %c^KS^*^WtT 
I.. HI 2ti^-rJ;3tc, 1 SltM9 8^ 

fi. HI 2tciattc5Dv I PA{±, HI 1 tietiic'^v I p 
[ 0 0 5 5 ] H 1 3(±. ^mMcD-mmmmi^ziji-ofz^ 

4 2tciS{t^>n>^c»5S»&14 0(cj:'?TS3e§tl-&, m 

3 8{i:. m^j:^mMi^^hmm.^^^0T±iz^m^ 
ttfzytmm^^x'\■^^^. 

[0 0 5 6] 3 8{i, ASWfcJi:. 3l£7T-f 

X. ny^-M^>'Xl4 2{±, 3tl 3 82:W7ttC^ 
Jft^-So l^tT*{i. mz. RW^yXl 4 4tcJ;-5Tft 

3t^n. m.R?JIl 4 6tcJRm§tLS. 3te{i:. ^LX . M 

Hi'y^yv^'yi so^^a-lt. m;i^i4 6:o>^>vi p 

A14 8<?)i4'iC®:it$tl-l.« 

[0 0 5 7] VI PA14 8{i, W^l 5 6±tcR|'f 

Ml 5 2i: 1 54imx.X^^^. RItIi 1 54(5. Tff 

« 1 5 6 conmizh 0 . sttiw 1 5 2 1 mMfy -iyv^ 

1 5 Ofi, ^ffS 1 5 6i0ffec^iiJtcS)§ . MWIK 1 5 2 
fi. BSl 0 0%ORI»^*L. ^fJll 5 4{i. 10 

j:-yx^m$ti^yeco^i 5 8it, ¥^TMl seco^ 

It -f > K 1 5 0 J: {iSMMtctii^l S ix^ . 

[00 58] AS]3t 1 3 8:^)iaS5[iO«ftSr#/CT'V^I.« 
^(cfi, A^tKI 3 8i7)i!g^cc'K#LJ^cM=5rS^r^tc}i 
tf, ai£^03E^l 5 8;^)%MStl.^« VIPA148tC 

i-^TffMS^l.l.^ie^l 5 8{±. uyxieoizj:'? 

X. 5 8cDimij\i!]<'ZimLfz. m^^^j^^zm^ 

^fl^. fi^oT. HI 3tC^§ixS J: 5 tc, m-Fix. 
i^ftA 1 , A 2 , &t^'A 3 Sr Wt-S^^ 15 8a, 15 
8b. S£>"1 5 8c(4. M^l.m3t^^tCjgfi£§n.-l.. 
[00 59] aiSCiOS3te»JS!E&l 6 2tiK *3L*tCigtt 
^>tt^o #g7t»iSS§l 6 2{±. ^-^^i^-cOife;^^ 

^tL&. ^^mm^i6 2i,±. ikmzmi-'^ttmm 



[00 60 ] t3f?>L, 2|s^BBco±fail5S?F^»ic J; S V I 
P A tc j; it«i\ f#<?>iX7^C7teS<7)b- -AT u 7 r ;U± , 

14 (A) (i. H7C0V I PA7 ec^iS-f^^^-rHt-S) 
0. HI 4 (B) fi, VI PAcOt'— ATn7r-^';l'^ 

ir:-rmx'h^. 

[0061JH14 (A) i;14 (B) itltS". Xtl 

3^7 7 ji. ^jgi 1 2 2 i: 1 2 4 comx'^m^si^m^ 

■t. zcomxn. mmi 2 ah. b&i oo%<nKmm 

x\^:i,bm&'t^^ttn'^^. Kmmi 2 2fc 1 24 

(OmcD^mKMiZj^'oX. XJjy67 7it. VIPA7 6 
SOtt'T-lK^roTl/K o tae-^T. V I P A 7 6 j; -:>T 
^§nfc3E^«i. HI 4 (B) lz^^n^Xdl,z. K 
mmi2 2cr,mz^-oX. §I<^:-:>TVKo H-^T. 3t 
^«3K7 r -f ' NAc^)$S-^"^*(i^tif5 fit < 5r>' .1 

r^mimm-r^fzi^h. ^mmi 2 2iOKM*^^^t:§-t^ 

[0062] mtli. HIS ( A ) :*:^HHCOS"JCO|I 

mmmi^zm-yfz. vi PA7 6c7)i!)^^^7nt. hi 5 

(B) {i. ^^BJC^^-^JSJ^ffiiCfig-^I^C, HI 5 (A) 

<7)Vi PAcof-ATn7T-f;i^^S^-rHTib-l.o 
[0063]H15(A)tCj:|,t. flJi.H\ ^StM 1 
24{i;B&l 0 0%cr)^mmi:^LX^-^^t€.&'th:it 

i)^v^i. mz. Rmmi2 2coRmmit. mm. » 

^fifz^cr,h'-J>,y°xjyr-^)l-t>K Hi 5 (B) tie 
m $ fLT^^ B&^;t.ttftl«cD J; d =5rB&*f t - A r n :? r 
-<;USrW-ri> ^{t^iirS, mUf. MltMl 2 

2c7)^lt^«i, RWMl 2 2c?)A:'33t7 7£O«l0£^AIt 
i4ai 8 0tc*3V^T. Rltflil 2 2^^tT. 3K«?)r< 
-gPtO^^ijtjMi^^ J; dtc, SltMl 2 2<7)^MSM§ 

fifzxtiyti 7<7)mmcoxm{m i s 2 izm^x^mm 
i22iitLxxK>^< <^mmm-t?> xo^z. ^^ts 

^^zb i^^-^mx-h „ J; D prffl(c{s . ^mm 1 2 2 co 

l!f ^ L < (± , M^^Xmim 18 0cDjS:<X' 
ftV^RIt^Sr (fi!-?-C, *i5JiOASmSl 8 Otfcv^ 
X . 122^^ LT;b^^>^3t*-'^-C# i>Xd 

iz) . ^Lx. mm^oxmimi 8 2cr)is.<xi&\^mi 
m->x. mmcoxmiiLmi 8 2izt3\^x. Kmm 

12 2^iYLXXK>^< CD^iimmX'^ 6J:oi,z)^~t 

?>xdi,zmt^-^h. 

[0064] mm. mmi 2 2t,t. m^ncr>Anmm 

18 0l,Zii\,^X. B&9 9%*^V^{±-etLl'Xhc?)RIW^ 

m^coxM&m i8 2i,zi3\^x. ms o%cr,mi 
m&mi &o^^t:>m.mcoxm{m. 1 8 2 izit^^^-^x^m 
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[0 0 6 5] ta!-5T. A^l3t 7 7 1 2 2 1 1 2 

2 2±<7)7eAi!faaii. wm<r>xM'sm. i s o*>^,fta 
coASffiM 18 2 ^z.m-'^x ^m-th . KmmnKmm 

12 2 lzi&r>X. m^c^XMiSM. 18 0 3&-^>m<50ASt 

estwT«^-L, n^tif^^mK ^mmi 22^ 

i<7)j:oib'-i>,Tn7r-<;Wi:lll 5 ( B ) 

[0066] ^wm—mmmm^zw-ox . m 1 6 

(A) {±, ^'tdl 2 2c7)KM*[i^ ( r ) taii^ft 

ili(t ) coi?iJ^S^-rj5^^:^T-$>0. HI 6 (B) fd;. M 
^E-r-l.^^••7-KStfflSa (R) tv^•V-Sjl§fti^ (T) Sr 

T=t2 

R=r2 (^N-V— {5®iH<7)2*) 

T + R= 1 

[0 0 6 7] ttmm'^Jih. t=kxT-$)l.o ^.TT'k 
fi^T'SbSo *LT. T=k2 x2 {Wm) . R = 

l-k2 x2 (MM) , at^, r=A ( 1-k 
2 x2 ) (WR) T^-S^ 

[0 0 68] taf-oT. 016 (A) Sl/l 6 ( B ) ^# 

ML-x. mm 1 2 2 1 6 ( A ) (T^mmmu 
( r ) f^z^.mih i-ot^R^s^^^Lxa^ , m \ e 
(A) osji^n (t ) tc^sns ct^tz, Mlt^l 
2 2 c7)atc?aoT . ffii|g@ii**>Wt^-ft^^ h «s 

iotc. 1116 (B) <r>^^^~mm^m^ 

(T) {iMMM^=5rl>« 15I<^^°V 
-^m:hh<DX\ 016 (A) (7)^^°'7-RI^*ft^ 

(R) coiatc. nt<m^m.m.t^j:h. 

« (R) ^1$ffl-r^>r^t:j;'9. ffi^it-Afi^^r 
PA-rii. 2 0%tfOn;2>3b-l.v^{48 0%<?0*S-^3a)^L*^ 
[0 0 69] ^ii^tiljIS (t ) tC^$ix-CV^|,j;5^. 

mX'\,±t{:^^. 

[0070] mmm 1 2 2 t^&o-c^^kt-i. 

Rl+Pl 2 2tcJ;l>K*ri^^i^7tfiffl(i:- l!f4U< 

-mmmmizm-ytz . s ^xi. p^Tteffl ^nwwtc- 

-r=5r;j3*>. fifflHlif^-f-y 7r l^^ A-l 



8 4&*t-i>v I PA^Tik-tmxhi. immii^^yy 

rl^^^l 84(±. ntL<l±. 2 2 t 1 24 

cmz. ^mmi22izmmLx. h^^^a. ^(d±.{z 

WM^ixh . fifflliit^ vy 7 T L^-f ^ 1 8 4 toJJSJi. 

iYLxm&^ith%<nmmi^'\\:^^. mmi 2 2 

ft S Rl^ ^ii LX c^m^mcomt^tl-i^M-t 

[00 7 1 ] {4ffliii0rv.y 7 r L--f -v- 1 8 4 {i. mm 

^BHti . c: (Timm^smmm^zm.^'th co-cii^ < , 
mmcr^w^^m:^ ^t^ fz^\>zm<r>m^hm.m^mx' 

[0072] 35t:. Rmmi 2 2 ^iYLxmm^ti^yt 

izfstf^ytamt. ttjtKit. -mzmztt^^^x 
hh. Hi8{±. :^mM)-mmmi.z^it'3fz. mm 

122 ^^LTjt3ii§a§3e<7)3efifflSrH«Sg(C— S 
-T'Sr^^**, ^-tcffioGffiPtSvN'-y^rP^^l 8 

6^fi-^svi PA^^-tmxh^. w^mm^^-/yr 
mmi2AummmzwM.^tLh. immtv^-yy 

[00 73] ffifflililS^s-y 7 r A' 1 8 6 {±. Siii^ 

L, ^wmt. ^<nmm-^j:mtmmi,zm.^^tihhcr>x- 
[0074] :iF.wn<^±Mtmmmi<ziimi. v i p a 

«^l tffi2(7)^WB (015 (A) o^timswM 

1 24t 1 2 2^) ^^hx\>-^t. m2(r)m\t. xm-f 
h±<^^-uimm^^^xo^j:mm^^Lxv^h. v 

I PAii. mM:<Dmmm^co^ti'^ti<om^<r>X:h± 

^^itth. mi bm2aymi,ix^ittK mitm2(/) 
m(^mxmmmm'i^ti. mm.comm2CDm^itLx 

(06tO3t^8 2afc§l-i{i8 2b6Oj;^^:) ^^J^-T 
I.. m2<?)ffic7)Ri!f^{i. ^2cOffitC?ar>T^'ftL. m 

fl-rs (Mx.{f. 015 (A) coKmmi 22^015 

(B) <7)t:'— ATor'T>f/t'^#as) . WMiP^-yy 

mmmvA^kt. mmti<zi-^-^j:%im^^-x.hfzib 

{zm^h^hi^^mxht. 

[00 7 5 ] :^wm±Mmmmmizi:K\i. v i pa 

<r)mM<nKWimi. FJfMob-— ATo^r-f 

*3V^T. mmco\z~M,yx:iyr-^Mi. fmxh^tL 
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\tti:VK tfL^, mimi. mui. nm^. imw^ 

1 9 97^2^2 1 amiB<7)u. s. 

08/802,768 ^ 93tit(7:>^^mm<n%Mtyh\At. ^tm 

[0076] m^xi:(7')KMmm:bmi^^h'\ttzY I PA 
m-Cht. mtii. HI 9 — 2 3{4, V I PA^fe^J^ 

so U . S . a}iS08/796 , 842 r ^j^^ ^ l> 7t is^ tC^ n' 

-f-^'j • -fj^-i-'H ■ yj:~xv ■ ru-(^mm-ti> 

tK^Bj at/. 1 9 9 7:^8^1 3HtiJg|. U. S. tli 
1108/910,251 ^'^-i^WL^^^-rttzMzy'^-^-rO ■ -f 

[ 0 0 7 7 ] ^Ji.«S\ H 1 9 i^^ct^ V I P A 2 
4 0{i, mUi. Bf&l 0 0%<50Slt*Sr*-r 1.1^1 
24 2 i^J^tf, B&9 8%iORW*^^r-r§Sg2£Oa 
244 is^fl-LTViSo V I PA24 0(±. t.tz. BSJ^ 
'^^ y K'^24 7Srfii."CV^-S.o L/j^L. VIPA24 

^. V I PA24 0{i, z:n,ztmthXo\>z. 
[0078] 111 '^\,zi§^^ixx\-^hl.o\z^ mi. yy 

>f^S-2 4 6>^)^i^>ffi^]$fL, 3 U;^-M^>-X248iCj; 

•Y>K'>2 4 7^^LTv I vKiA^n^izmmst^K 

a„ V I PA2 4 0{±. ^fUi^h. m.'Ml^yX2 5 2tC 

j;oTit2 5 4±(ClR^$^xS3U^-h7^2 5 1 ^^fe 
f&-th. M2 5 4«. S«2 5 8±tjei^§tl.;^c«SI52 

[0 0 7 9] Ii2 5 4{i, 3t2rJRmi-'yX2 5 2^:n-L 

TVI PA2 4 0|^tcR|^ ■ Mj^^S. 3^{i. ^it^}- 

VI PA24 0|^T-^fi^fSr®>lL, Hlll^'^ >f >- 
h''>2 4 7>6^^>m*:Sii^. H3J^T>^y^'^2 4 7;6-^> 
tfi:^3$:fll>7t{±, P31lkyX2 5 0 iJ^-M^yX 
24 8^31-3 tjt.^^^. T'r^ A-24 eti-oTS^tSix 

[0 0 80] ^a!-^T. VI P A 2 4 03&>^>aj^J§ 



^X, M2 5 4t3j:-?TRI4-Stl.-C. V I PA24 OtcM 

^tii,. m2 5 4izi'yx^^tii>m±. *^ufcit^ 

4 toM^i. fiMtc^TtSil. V I P A 2 4 0 iz^i ■ jg 
[ 0 0 8 1 ] 112 0{4. *^0JfO-||JSff;JSItClMofc, 

01 9<7)v I PA(7)i!jf'^§r j; ^mmiz^-rmxh^ . m 

^ =5r^^^^^^S lPA240tJ;o-C^ 

^ti^b-t^. ia2 0tC^§tL7t iotC, V I PA24 

[0 082] 02 Otc^^ixTV^Si dtc. JR^1^>'X 
2 5 2{i. V I PA2 4 0A^Ji>iD3"J^-b3tOS^r.& 
»:ftj£^^^M2 5 4<7)M^S;SClR^r^o ±DPL< 
{4, *V»lSft2 6 4{4. *2 7 2{ClR^Sn, fp'C-^M 
2 6 6{i:. ;;52 7 0tClR^^fL, @l,^iS^S2 6 8(i^[2 
7 4(CJR^$tll>„ ^LX. *V^ife*2 6 4{i. cf^C^ 
*2 6 6J;J:t^T. t-A^XX b 2 6 2 j; DifiV^;^ 
ft2 6 0tiijM$fLS, fflV^fe;R2 6 8{4, tf"H^S2 

eetifc^T. f-A'^xxb 2 6 2:^)^fe j; i^jlv^itii 

[ 0 0 8 3 ] iI2 5 4 «±. mj^cr,=Fmmcr>^<r)?^^R 

2 5 4^o^'(-^^JK^§^^§. j:OPL<{±. mmbfzXo 
iz. ViPAfi, aV^—hytimtftt. iconU;^ 

~hmmm^i^co^-^:^-f]^mimm.b lx. &mxi^ 
[0 084] mm. 112 1 {4. VI PAco^^com^ 

^^ikWi:^^mTh?>. 112 HcJiWf. V I PA24 
Ot7)j;-5^V I PA(4, rjy^-b3t276, 278, 
28 0^:»:o, #rJU;<— b3t2 7 6. 2 7 8. 280 

{5. mtc^^mm^zMjib^^. m-z'X. mm. 

SSStt LT. =?'J^-f3t2 7 6(4. (n + 2)'AcO=F 

mm^zMm-th^v ^-h^xA*) . :3<j^-hyt2 

7 8{±. ( n+1 ) <J:c7)Tg^<ii^lc*fJ[Gt-«.3U;^-b 

ytXh^. 3y^-h7t280ii, nJ>:cOT*Wc>r^ 
JE-r-l.aUj><-h3tT'*^. ny;^-b3fe2 7 6{4. 
<-03&><7)jfefiB!c^2 7 6 a. 2 7 6b. S,t>'2 7 6 c 
*-r§i:LTIlS^§n.Tl-^-l.« Riaitc. 3U;'<-b3t2 
7 8{4, jS*l?!c^^2 78a. 278b.Sy="278c^ 
S-^t LTll^^tL. 3y^-b3t2 8 0{i:. ^^gfg^ 
280a. 280b. S.tJ<^ 280 cSrftoi; LTH^S 
tiTV^S , ZZX\ 'i^Ml^jf2 7 6a. 278a. a?/' 
28 0 a(±. |s|tiS^^S-3-rv^i>, ig^Sj3g:5>2 7 6 
b. 2 7 8b. S.t/'2 8 0b{i:|lH::«^;S ( L*^L. jfe^R 
^^2 7 6 a. 2 78 a. at/ 2 80 a cOjg^SfciiM^ 
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280 cJi. IsItfeS (L3&-t. }g;R^*2 7 6a. 2 
7 8a, &t/2 8 0 a<5DM#, iS:S)j!c-J^2 7 6 

b, 278b, at/2 8 0bS0jS^Si;{iM^:l>) ^fl'L 
02 Ki, 3 o<7)a=5:S^*i5:iSc<7)n h 

[0 0 85] mti:h^W<m.<^M\:^1^^cr^^') 
<7)-C\ ^2 5 4{±. V I PA 2 4 O^*— £7)T5$<):^*^ 

3t(7);S^lrRi^-f- Sid tc-r^^ T-J^ S . j; D f¥*itc 
{±, Il2 1t:fc(/^T, nU;<-b3t2 7 8c7)^*iSA2 5 

6 ^; 2 7 8{i«2 5 4C0j'K:iR:^§n-l. . 

[0086] mM^w\^mm±, a;^, ^<<7)^-v^vp 

S^#^T-V^l>„ HI 9Srt 3— JS#{fl-r-S>i:, VI PA 
2 4 OOmi i;ll2tfOH2 4 2 t 2 4 4 <?)H<7)ff S t^O*' 

[0 0 87] XOmmizli. ^-^-v^^-yHi^J'C^SSr^ 

-oTPiSl^fLTl-*-?., mi i:l^2c7)ffi2 4 2i;2 4 4<7) 

TbIcov I pa 2 4 0c7)J¥§ t {i, 

*jK^^<?)^T5i)W I PA2 4 Oti'i^c^mttiitin&i. 

m-yx. m2 5 4±<7)mtiKmjk^^^hXoiz^&-^ 

L, 4"i:«;RtcM]Et--l.iS«)^^'-*^'jlti', VIPA24 

[0 0 88] StC, cTCOJ^, V I PA24 OSrilo^c: 
ea<7)3^ff#* ( 2 n t c o s ^ ) {i, |H] 1 6'T\ P^r-I. 

mmLfzhcr)i,zmL\-^. z^t. nimibm2com2 

4 2b 2 4 4<7)^<50g|!W<7)Jffi4Ff^, #f-^:t-7kc7) 
a, mraiL/^ j; 0 6'(i, KMl 2 2 1 2 4 offi 
-To 

[ 0 0 8 9 ] #-?T, t ^i~\^^)Vcn^'t-^mzn 
)Xj-t^m.^^-9T^znL. 2 n t c o s (9:^\ |S)t6't-M 

Jj)c5]-i7)r^T{±, V I PA24 0>6^<^O|5]tai^J:ft«. 
-^T, il2 5 4c7)|5]tlRM4»Sr^-r'S. 

[ 0 0 9 0 ] lyijxjs, ws.2mm<r>mmm^^ ( <ia 



ti, VI PA24 0t03:§ lmmi7)i&2fS) t\ M/f* 
1 , 5 T'fctLff , 1 0 0 G H z mmcO^X<r>^m^:i <7) 

t ^^T- ^ I. , 1 1 T , V I P A 2 4 

[009 1]|a!oT, m20^^m-tht. § t SrW 
DM-7-yf-y^FSRIp;$t;iajgt"-?>h, V I PA24 

0 bUP.\y>X2 5 2(i, ( a ) -^-^^^L-^tt^'C^fe* 
(C*fJE-r'l.jS*Jig^^>5iii2 5 4±<:0i2 7 0 lCJR:^§ 
ft, (b) #^-r^->;t'<:o^v^^;RB!c^(:*fJE-rSiS^Jt 

ii-Ai«2 5 4±<r),c52 7 2tCJRS§a, ( c ) #^-r^- 

)V(Dm\ ^ik^^-^iiznmt^'A^^-^tm 2 5 4 <7),^c 2 

7 4tJR^§tLSj;dtc^S^^:*^T'^S„ 1^-5 V 

1 PA2 4 OJi, feft:5>S'J^S3etO:^TiOf-^^;K7)fe 

[0092]EI22{i, *5|aji7)H]Sfijf^ffitct^ofc, M 
§ t &WDM-7-y^>'i7"F SR/J^tC^^LJ^cJ^COlS 

02 2tc^^§:h.S J;dtc, ^T^O^-^-^^/Nilnlbi^ 

(.^^v\ Kt, VI PA2 4 0A^:5i■tScSr«^I-rs#^-p 
;t-;^^;M•rl>fefitSllI*ii2 5 4 i^tf x^aistciss 
-r ^ h J: -> TlSS-r.!. .1 i: :{)^'T-S h . 
[00 93] ffSt^iWDMV-yf-y^FSRffStia 

*\ ffia(?)3tS§*J¥§<7)l/2, 1/3, S)SV^{i, ffi 
(n^X't,h^\,z\i. 2, 3, 4, J>l.v^{i, St^ 

mtsihmM^xzm^^ixh . xm%m\z\t^ 

t:«)>', WDM-7'yf-y^"FSRJJSc7)l/'2-C*-l>^-& 
ffim-^^^^-~/P*^'^>t^7ti±li2 5 4<7)|BIt*tCJR 

[0094] f^J^ff, 02 3{i, ffi2 54iOP^:-E*t3 

c=OjS;ft)j!<;:^^{i:M^-g.*tclR^$tLS, ^StLT, VI 
PA2 4 0(±, |B]tt#tC, ift*ii-SiJ^S*0^-rc?)^-V^^ 
^l-O^tfe^+ii-t^ffiil-rS ^ b if>X% h . 
[00 9 5] 01 9~23tCt3V'*T, 7r-<>'N'246 
«, V I PA24 0tC7lS§rffi*^-t-&A*7T-<A-t , V 
I PA24 0*>ii£OiSjM7fe*g3t-r.Sm^!7T-^^'<«W 

X-hyrAf<.\t^ ^1nyrAf<^bWi<ryyrAf<r<::h 
[00961 019 — 23<7)VI PA2 4 0cr,m2cr,m 
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m2i50S244{i:, mm:(7)ux^m4Mt-t6. 

-fb-r-s , ^fbt-s Ri^*^ w-r ^ h i> T-i; I. . fijx 

^2tOffi2 4 4{i. 7r^'.''^2 4 6>0^^>. V I PA 
2 4 0^. il2 5 4^. V I PA2 4 0tcM-5T. 7r 
-f^N'2 4 6 tM-g. h-;5'7t'iO>'N-;^tra-5T*A*jltftcfi^ 

[0097] nx^BiML. ft«^0fe-^Jil*Sr#^/t^>6 
\,Z\i. |g2c?5®2 4 4{i;. ^S'-^v-r yMfcl) V^fi:. 
;M:fcft^ff^4S^* Lfz f-ATn 7 r ^ ;1^2r-^i. -g. <r i; 

[0098] #-oT. ilEL^^idtc. VI PA{±, E!f 
/M^ffl^co t'-i. 7 r , Klf a tea o T ^^"^ 

m^fi^Th^o. mz. ±mm^zm-:i^. mm^iz 
[0099] :^wM(^±mmm.mmi,zj:m£. v i p a 

ti:. WIS, f>i>\-^a. Sv^tcW^2'Pc^RWffi(cj; 

[0100] 3ts^Bji^±iB«»f^«t: ifLtf. mmco^ 
mi,zmm-r^^m^(7)^-^ x^ot<4^^<^^^b 

[0101] :^WMiO±Bmmm{zXtLii. V i pa 

{±. Ai3^<D^mMizMLm^^m^^mmizw^^^^ 

ztfj-x^h. mz, ^m.Mi. VI PK^mm-h^ 
nm.cr>m $ t c i -r -g> - 1 ^ isa t l 
^mmmuiz^^m^tifzm^-^^yt 

tiizML. :$^WM(o±immmmizft'yfzv i PAit. 
imm±^^£^Wimmm^^fzib{z. ^frUiom^i 
^it-ti.<7);^xx\,^, 

[0102] Htc. :^WM<^±Mimmm^zJ;:^V I P 



m-^x. ^^mco±mmmmmizm'^fzv I p A^mm 
[0103] ^%mc^)±Mm^mm'^zi:ii\i. v i pa 

&«S-rSo LT. V I P AcoW'ttJiSSt'. % 

-0 X . mmz i t 7e^w#ec7)^'ft ^^-5: < t- 

[0 104] mz. mm^ru4m^tim^^t. * 
^m<^)±immmmi,z^6v i p AajrbKWffim^rWjj^ 

[0105] ^?tmco±.mmiimPMzi3\,^xi±. v i p 
Aa. ieimi^^fz^i^MMmt:mtx\^^. mt 

llTJi. 7K*Ritt--l.^c46iC. mm I 2 2^; 1 2 
4Sr*-tSV I PAT eSr^LTV^^, L*^L. VIP 

Aiimmitm^tzMz ^m^^h^tizmj^^ 

tlti>cr>XU^j:\\ tiL^. VI PA{±, mt. iS^^: 

[0106] stc, :^mMco±mmmmmizii\.^xi±. 
viPAji, f^ssx^mRmco&^^mm^^ffy^cou 

-g.3SHH5r;i7"9X<7)^l 2 O^^r-tSV I PA7 6^S^L 

Tv^s. L:{)>L. VI PAii. Kmm^mm-r^tzib 
iz. K\Hzmm^itx\^:^^^xhh. mtii. vi p 

A cD^mii. . ii'yT. (r)mx-\±ts: < . mWM(D4^ ^^^yV 
M^*L. Zcomiz. mz. r^^j ^^LTV^-Si 

[0107] ^^mco^-^<-^^^conMmmBMi^L, 
imttztiK ^^m^izj:ttit. m^m^^(r>mmmxm 

commm^^mx'^hzbtmm-^tihxh^ o . 

mi] m^co. ^m=F»mim^^tzy ^fi'^^^^'tm 

[112] m^<7). yry'V ■ '<.n-TMt^^-rilTS) 

So 

[03] M*c7). -7^ "Dv^/ y=fm\^^-tmxhh , 
[114] ^^*£o. [iitiff&?^SK-riiT'3bi.o 
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[115] mmco. mM'!&w\^m^i^m-t^f.zi^cDmm 
me] :^wM<^-mmmmizm-'fz. '^-i-^o ■ a 

^~-JY ■ 7x— XH ■ TU-^ (V I PA) Sr^-rUT' 
[137] *^HBco-||Mf^ffi(ct€-5;^. H6tcllS^§n 
[ 08 ] *^Bj£0|ISS?^,^ic^ o fz. me tcH^S ix/i 

VI PASO, ^viii-viii iizra'-otzmm^^-rmT^) 
[119 ] ^wm-mmmmf.zW'yk. v i pa^j:-? 

'^i'ikTi.-thfzi^<^. aetcH^^ix/iV I PAco^v 

1 1 1 -VI 1 1 [zi'^-ofzwm^^^-^MX'h h . 

[HI 1] ^mm-mimm,z^'^fz. sftti^ftt; 

ffli ^ ^>n.-?. V I P A ^^-rilTS) I. o 
[HI 2] *^BJ3cD3'J«IIM?EJ»,t«-^J^c. ^<mh^ 

\,z^v^t:>Khv \ p A^^-tmr:ht . 
[HIS] *^e^^j-MS)BJ«tc|^'5fc. »&fmvi 

PASrs^-ria'rS)^, 

[HI 4 ] *f|BJcO-M4?F^ffi(Cl^o/LN V I P A^iU 
f^hv I PAcof— i>,Tn7r-<;l^^^t-H"C-$)'S„ 

[HI 5] *«HJco-»t?^«(c1^'5;t. V I VKom 
f^tHlB (A) <30V I PAtfOb'— ATa^r^/P^S^ 

[HI 6] *^BJiO-«m^tcM'?;t, V I PA^O. 

( r ) ( t ) C0M^*^^7 7 

nmthf-^v-Km^mm. (r) t^^•v-:®j^§^ft 
(T) ^^-t^'^yyx'hh. 
[HI 7] *^Bj§c7)-^54?^«(c^^/::. SltT^cOTtfi 

I PASr^-rHT'&S, 
[HIS] *^Bjio-^m«t:S&^J^c. 3l3ia^i?)*fi 

I PA^^-rH-c'&s, 
[HI 9] if%m<^-mmmhz%',fz. ^-^m.^'m. 
■t^tz^c^m^^ut L-cv I p A^fflv^i,^a^^^ 

[H2 0] :*:»B^<7)-||JS?^ffitts!'3/::, HI 9<7)gK 

[H2 1 ] ^wM<n-mmmxz^'^fz. hi 9<7)^a 



iO»^Sr*t-H (^^0 2) 

[H2 2 ] *%HHc7)-^]Sfej^ffit:t^o/::. H 1 90gS 

solftf^SrS^-f-H ( -t-<7) 3 ) -Z'h^ 

[H2 3 ] :^wm^-mmmm><z^-)fz. m 9i7)^s 
^tft-f^^^-TH (^<J04) -c*.§.. 

7 6 V I PA 
7 7 A^)3t 

7 8, 110 ms^M 

8 0. 114 vyx 

8 2. 112 

9 6, 9 8 Kmm 

1 0 0 

10 2 x^it 

1 0 4 3^ 

106 rJiJ^— hL'yX 

108 rawp->'X 
1 1 8 ^{m 

120 « 

12 2. 124 
10 2. 12 6 

13 2 

134 mm 

136. 251. 276. 278. 280 

140 msm 

14 2. 258 as 
144. 2 5 0 RMl^VX" 
14 6 

148.240 VI PA 

1 5 0. 24 7 JPJt'^^yK^ 

1 5 2. 1 54 mm 

1 5 6 myWL 
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